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'BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The invention relates to the delivery of liquefied natural gas (LNG) via
ships to LNG import terminals in various markets throughout the world. In particular,

this invention is concerned with LNG delivery to offshore LNG import terminals.

Discussion of Background Information

[0003] ~ After natural gas is produced, processed and liquefied, it is delivered to
market locations, such as LNG import terminals, by LNG carriers. An LNG import
terminal receives the LNG from the LNG carriers and vaporizes the LNG into natural
gas to be transmitted to other markets by a natural gas pipeline. Onshore LNG import
terminals are typically difficult to establish and in some situations may not be
permitted. As a result, offshore LNG import terminals, where the vaporized LNG is

transferred to shore by a natural gas pipeline, are an attractive solution.

[0004] Proposed offshore LNG import terminals with LNG storage and
vaporization include gravity based structures (GBSs) and floating storage and
regasification units (FSRUs). Other offshore LNG import terminal concepts have no
LNG storage capability, and depend on vaporization facilities onboard the LNG
carrier to provide vaporized LNG directly into the natural gas pipeline to shore.
These types of offshore LNG import terminals may not achieve cost parity with
onshore LNG import terminals, depending on the region of the world in which the

offshore LNG import terminal is located.



[ 0004] Proposed of fshore LNG inport termnals with LNG storage and

vapori zation include gravity based structures (GBSs) and floating storage
and regaswbizeati7ers2units (FSRUs). O her of fshore LNG i nmpamtustervidsad
concepts have no LNG storage capability, and depend on vapori zation
facilities onboard the LNG carrier to provide vaporized LNG directly into
the natural gas pipeline to shore. These2types of offshore LNG i nport
term nals nay not achieve cost parity with onshore LNG inport term nals,
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the length of natural gas pipeline and the associated costs.

[0007] Finally, for offshore LNG import terminals that have no associated
liquid storage, each individual LNG carrier has LNG vaporization equipment
installed, and is capable of transferring natural gas through a disconnectable turret-
mooring system into the natural gas pipeline through a flexible riser. The

disadvantage of this type of offshore LNG import terminal is in the delivery of LNG
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[ 00010] The present invention relates to an offshore open-sea berth term nal
that nmay reduce permtting issues while nmaintaining cost parity with
onshor e twormesal7s152[ 00011]1n a first enbodi nent, an opemcIas2enids4é er m nal
is described. The open-sea berth terminal is used for inmporting a carrier

| oad, and includes a platformsecured to a seafloor and a pipeline
operatively coupled to the platform and #n fluid conmmunication with onshore
equi pnent. The inporting of a carrier |oad may include offl oading,
receiving or otherw se transSEMMARY OF THE INVENTEONbet ween two | ocati ons,
whi ch may include transporting the cargo load in international and/or
territorial rs. The term pal also jncludes_at |east t ets, of
structures a{m] at edhﬁhetmeﬁeﬁémﬁi:%ﬂqndf: es\ipap Bffg‘oé%lEPFnﬁea}t‘gEﬁéecm‘I“@ést t wo
sets of struyphiyhfsre@h& penfth@istbsWililt REhaliRYc AR Pari@ HilHShski&ZSe! S The
term nal also inagylsrgdes a stor%ge vsesslel bertﬁ%cang%orled gt a first of
the at | easttetminalsets of structures, the storage vessel adapted to transfer
a carrier |oad between a carrier vessel operatively coupled to a second of
the at least two sets of structures and the storage vessel, wherein the
storage vesgepofr i N flnUl drs QEIBORIHGE] A1 oPdntfa B PERGhANS - dedifoela THeO! |

| oad may be 1iquefied natural gas (LNG. [00012]1n a second enbodi ment, an
open- sea berapenispiGhéntlp tarminak nsrirsed| fof onpafifg heariedddady end insfludesaqulatéom NG i s
descri bed. The open-sea,berth LNG.inmport term nal .includes. a platformfixed
o a seat | ocPouH 153U B0 doRPeleRela OBl 0O EhePBIEas GRm A n
Fluid comunioaahbRthtithtAtPSAB R RAIEThe iﬁﬁlﬁtiﬂ%)gﬁa SfAePBh thaly NR1hdEPOr t
termnal also includes at Ieast two sets of structures associatéd wth the
pl at f or m andffoadingyueeiving obethetwise ttansfrring dheswimierdbahbetwethtver btationge
vessel berthed and moored at a first of the at .least two sets of . .
structures. ‘%Hgﬁas‘?@’r AR egégﬁpofténga pfHEC ﬁ8a B! teméoﬁﬂda‘I@?fnmtfmﬁlNG
between a cagfb@r MRIEMhinRCASORRLABL RN 0 At DI IREQNM s Absdchfevith @RSt two
sets of structures and the storage vessel. Further, the open-sea berth LNG
i mport t er miplatformobhedeis ¢asbi ofi theeat loastatwol seas of strectofest dre gsbatidted mith- 5-
and the storage. vessel . wherein the stared,LNG.i s vaporized t he
facilities ptfe?tgwgta&_ad%?qr%rvfsieg&t tf)’?‘b‘@?eli sy ’nflﬁé‘?fﬁ%%?rﬁg%lv‘fsﬁaﬁ’&rtg%gﬂi nent ,
a nethod formédfe@at b TstLAIGhe Sk MhsPVPREN0E SBuctures, the storage vessel adapted to

transfer a carrier load between a carrier vessel operatively coupled to a second of the

at least two sets of structures and the storage vessel, wherein the storage vessel is in
fluid communication with the pipeline. The carrier load may be liquefied natural gas
(LNG).

[00012] In a second embodiment, an open-sea berth LNG import terminal for
offshore delivery of imported LNG is described. The open-sea berth LNG import
terminal includes a platform fixed to a seafloor and a pipeline operatively coupled to
the platform and in fluid communication with onshore equipment. The open-sea berth
LNG import terminal also includes at least two sets of structures associated with the
platform and configured to berth and moor vessels along with a storage vessel berthed
and moored at a first of the at least two sets of structures. The storage vessel is
adapted to store LNG and transfer LNG between a carrier vessel berthed and moored
at a second of the at least two sets of structures and the storage vessel. Further, the

open-sea berth LNG import terminal includes facilities on at least one of the platform



berth LNG inport termnal fixed to a sea floor and associated with at |east
two sets of structures used for berthing and nooring vessels and in fluid
conmuni cavoanosM78is2a pi pel i ne coupled to onshore facili tceasc@7desas | bed.
The net hod includes berthing and nooring an LNG carrier at a first of at

| east two sets of structures; berthing and nooring a storage vessel at a
second of the at least two sets of strucfures; offloadi ng LNG fromthe LNG
carrier to the storage vessel using cryogenic cargo transfer equipnent;
vapori zi ng tdnd thé\Sofagemetded slicveiaghe wersldLNGSs ngpdrized by tthe facilaied peiet tover i ng
t he vaporized LNG to the pipeline. The nmethod further includes

di sconnect i n%h(?ryé? thedWBSNS ng) the LNG carrier after it unloads while

mai nt ai ni ng the storage vessel at the second of the at |east tw sets of
structures. In the event of adverse weather conditions, the storage vessel
can be deber[pb@iBland nmwetiirtd @enbatienansitaansthodi Sorrimpbrtingd NG ismgdh@pen-bca own

maneuveri ng and propul sion systensg. [00014]1n_a fourth enbaodi nent, the
rIthg nﬁ B

met hod for | dmpRs terangal fied g searieor pad pesgciatsdpyiths gideast Pwsatyofand
nooring a fi refd i . : i I, f: g

open- sea bersﬁrﬁttlu%cc)ﬁ}st% atf{()allr ?nér%a 5 ?? é(g{85¥18§ ggéségfgf ngolﬁsfglg‘(?jk%ﬁ%ln%&&o@h a

pi pel i ne i n dipeling coopbediin cahbmnfavilitiss Briskwibed f athiel héthedinchides bathimgadd\NG
fromthe first LNG carrier to the open-sea berth inport termnal usin
cryogeni c cdPERIng NG G@FATHTEh st Ap8rirast Agoree efvetryctwas;tbrsthingr and LG
carrier al LRGoiERsiBRAeRRLLN of MBohd bEHE Abast fiR) LULHE Hehcklies; WG LNG
to the pipeline;, berthi'"ng and nooring a secon G carrier to’a sSecorrd
struct ure ada¥Gi fivwdthei ENGanamipene ska stoeagehvéssgionding erydgenic dapgptrapsfere
cryogeni c c?ﬁrqgo tra_nsfer.equitgrre t far ofEI oadi ng while the first LNG
carrier is PRIERGN g 2BRT AR e r SN Gs diogt 11§ eStorRgs ¢ Yestel nesing dagitifies athidng of
LNG fromth LA £ t f-@-g'ng N g first
LNG carri er e(}egeco |tg§§@gﬁ%é%rLﬁrﬂél?{ ﬁ’ll I F’st T%%Gh%gﬂrolrdi gﬁr{qegﬁh(&ilggeesrt hi ng
whi | e t he sealisodnddiBedae.rdeberthiag)othe LG cargier aftG-it {ualoadsSyvhite mainitdining the

enmbodi nent, the nmethod for inporti LNG i s described. The hod conpri ses
ber t hi ng andP'fB%Y ivﬁs(jelaatf ﬁ%F ﬁg{még'grqtg?éséfw% Sgfs r‘glt)St%‘FWﬂ‘ist uﬂgﬁ‘ﬁsfé’ﬁ’&ti ‘gf?ed
W th an openy$ede Retatter icBRALibnd, Shd§tBRlge VeXRH ciPbd dﬁ@éﬁﬂe@%@d%ﬁe@%@a%‘j to a

pipeline in fluid comuni cation with onshore tacilities; berthing an
mooring a sewaden, W@ wigrboatsandfor #s swoommhesvaringtand prapsdsomi syisedthswi t h t he
open-sea berth inport termnal; transferring LNG fromthe first LNG carrier
to the open-sea berth inport term nal using cryogenic cargo transfer

equi pnent ;. V[eper4)zi Ng mhefduNg dhydihbs, fﬂﬁrrﬁémwl%rqg{proh%rg BN R&1e0RfRdSea

berth inport termnal; and performng other offloading operations with the
second LNG cHrerinethod snoprisembérthing ahd meering anBise N6 corNg &t odirstisgutturest  LNG

carrier. The netho y also incluyde deliveri t.he vaporized LNG to the

b pel i ne, wiitE Lo B An eSS ned Ber mnor e el o “ERtiar 367 i By
operations; pip&iniin flulecommenic&idn Wil bRdoRPRERES RS GRMY 186 fFRR ARALNI,
cool ing down and di sconnecti ng cryogenlc cargo transfer equi pnent;

conpl eti ng tINEGotartieratdi Hg enearsee ibsrthompetetermingt using cryagenisr cargapransfer ng
the LNG fromth cond LN riereat Lhe-o ~sea ber i nport terpinal;
el i ver | ng. LS PR PR LN B eCP ENG S b tod, OB tes B ne:
debert hi ng tikgofti testinhiNeliwdtingahe {ippmzEd NG toSthe Plipeliat;Weethim ¥hdogbédiighg and
nooring another LNG carrier at the first structure, while the second LNG

carrier is ta#688RbENGeAITIRGO 3 630nd Fiructengassnciates withfantapensedmh befthhisost
above, vari . r I t

open-sea beﬁ?’?}n 19 Iél:]t(r(:?‘i pﬁgfﬁ%gb%ggﬁgﬁal ostgarn?ﬁ{ géﬁﬁﬁgﬁt fOF %gﬂ%ﬁﬁzﬁéa?ﬁge mnﬁi}% f)tr ovi de
nat ural gas LNGtdafriens bfffcadiguit piefifst stauttureigitding itey offloadingey LG Foguef i ed
nat ural gas gLNG); and the carrier_|load may be transferred fromthe carrier

vessel to tHBe semadeNGessder aftey afflasding of fthe pNSt fromnibeolirsh ENG srrjien s
natural gas J h i i s S it i es
to vapori ze dtol?l&é)? ?}kle& Sﬁ%ﬁgrz@eﬁgﬁ@g’ﬁwﬁ‘{@éﬁé8%| pell ‘ggﬂggﬂﬁ %%r?f%ﬁeb of
i vi ng quar tearrser isvefflobdingnce facilities, safety systens, energency escape
and evacuation systenms, |ogistics systenms and power generation; cryogenic

| oading arns for transferring the LNG cryogenic hoses for transferring the
LNG a steel truss support structure or concrete colunn structure to fix
the platformto the seafloor. The steel truss support structure may include
generally vertical |egs connected by structural nenbers and piles extend

t hrough the generally vertical legs into the seafloor to pin the steel
truss support



-7- structure to the seafloor. The concrete colum structure may include
buoyancy chanbers; piles extend through the concrete colum into the
seaf | oor wo 2pesm7815¢ concrete support structure to the seaftluseso7/oassde a skirt
that sinks into the seafloor. Further, the at |east two sets of structures
may be anchored to the seafloor; nmay be positioned on opposite sides of the
platform and/or may each of the at | eas®-two sets of structures conpri se
berthi ng dol phins fixed to the seafl oor and noori ng dol phins fixed to the
seaf |l oor. [(O000IF] The shhoa &ifith siebssimenmyhd methodefoliihpermi@ptL NG e alescribadone or
nore of the enbodinents. For_instance, the storage vessel may be a barge
equi pped Wi t?hesmsﬁhaééomgs \‘»"B’F l%ﬁmamongg ezt FATHET 9lcd ﬁfSttSFféCtélteor age

vessel may BRsARALdRi NSoRlstd pirl i oHdc bR 36 838 obe g@%éu |GgLher

LNG carrier cou e acqu as a s rea y ol opul si on

and navi gat i pipeligsine ftaid Emnmunﬁ:hamcemt}t bastoo faglitiese $ehingbahdd toadrib@rage
havi ng storage tanks for, containing LNG may_ have storage tanks being

sel f - suppor tFR Aok NShearTier atahracond }§HE‘PtP@a‘153Q%R% Withethe ORPI-S¢aabREd impost
modul ar 't anﬁgﬁlm RS ngcmt;t k&R éilgrﬁrmm@ k24 bNe b ﬁ'ga gé[},dtf &l fnfibsd er

system for vering vaporized romthe arge to t orn: may
have at | eastrmuina wing dryogemiciesagd &amferrmutptrmampoxﬁaﬁg tHet NG, frapm et first
i stics systems and

d
e e T
deber t hi ng the R3hd%ithcnd se&%tm@ c@hélﬂgﬁ ly s o txa!;a@fe%ptwfrx&sse'

may be an LNG carrier wth tanks and accomm ons mari ne operation.
Regar dl ess, thhﬁrdII‘II(BI(Bmyrrtm tﬂélnaﬁ@hmcbmabetsneadudméelmrmg dite, vdpoezeat DNGge
vessel and the platf

f , .whi.ch includ
| oadi ng ar nstoo?h%hB’é’é ne [Wé@iB‘ ?isee?f&fﬁ#(?g‘?%ﬂ‘ :lﬁgrPFIrfnﬁ?%‘l‘J’gte G ot ﬁ‘gé‘é’@l may
be used. ln?ﬁﬁ%oﬁ h@h&@ﬁﬁﬂﬁeéth'cﬁ'@gﬂdgg?{gt n% 5&&{&%@&%%&9& inf¥? @b tirfg LNG

carriers similtaneously. The met orting LNG using t
carriers begloman vantlh dtseomﬂmtlgg acrglogamar i cacgoa tfansfet ¢qiproanty icempddting fher st

berthin str .€ associ at th open-sea herth L ort term nal
fixed tg thé’g g gPerafion egﬂm\'\ﬁﬁt% nﬁé|Yaﬁef@lﬂgf‘%ﬁ%?ﬁ%meé&?@% Wit h
onshore faciflygi &?rlerl\ﬁxtthe JaR-skANGefth QHIRB{EeceIfnﬁlﬁﬁt, du\@rg%r{hhe\ra biiz&df { igaded

to the open-sea berth LNG i'nport ter usi ng cryogeri c car go transfer

- 8- equi pnerfram ﬂiteseocbrid bbiﬂiardirmeﬂ@o itle pipglone] debdrthing thiefitsy EN&tcdrnert fimm the

pi pel i ne. r G carrier is offloadj at the first berthing
structure, W}léf ts%I N@th%ﬁ ’i‘%f‘m ?%@Pﬁﬁé‘athﬁﬁgﬁﬂgg?@ﬁr laber%? é‘é&étﬁéf "Yer t hi ng
structure asggifd it S&bont /NG BarPiRER 1288 RAIIIINGNG i nport terminal to begin
of fl oadi ng preparations. After offl oadi ng of LNG fromthe first LNG carrier

is conplete, the LNG fromthe second carrier is offloaded. The first LNG

carrier, is repared for_ deb carrier is
of 1| oaded - 1OEHIE" b n g sPamF REE SRR bt S5 Sob eGRieh g
berthed and JRbSste&A0CREYF BBfahob, thdPes- s@i‘Beﬁlﬁte%fdaPﬁaql\ng aBRRpbACerRiEr 1S
preparing to offload. Thus, a conti nuous su rovided to the

pl at f or m f orthe afpsting ma}’d?TOVIPQ()@mqugilﬁtthéhe ansihbte equipament; anst e shrrien doad
enbodi ment s })’ bd Hquetfde% na urgl gas (LNG); and the carrier load may be transferred from the

carrier vessel to the storage vessel and then to the platform for delivery of natural gas
into the pipeline. Also, the platform may comprise facilities to vaporize the LNG
prior to delivery into the pipeline; at least one of living quarters, maintenance
facilities, safety systems, emergency escape and evacuation systems, logistics systems
and power generation; cryogenic loading arms for transferring the LNG; cryogenic
hoses for transferring the LNG; a steel truss support structure or concrete column
structure to fix the platform to the seafloor. The steel truss support structure may
include generally vertical legs connected by structural members and piles extend

through the generally vertical legs into the seafloor to pin the steel truss support



aspects of the present invention. For instance, the nethod may include the
st orage vessel being a barge and deberthing the storage vessel conprises
novi ng t wohkaorsgessea maneuveri ng and propul si on syst ens PdrAsesediesne t he
barge; the deberthing further conprises utilizing other vessels to nove the
barge; the storage vessel being another LNG carrier and deberthing the
storage vessel conprises noving the anotfler LNG carrier using a narine
operation propul sion system di sposed on the LNG carrier; the deberthing
further contiustse a@shestséxfgaotrheﬂlm\gemeﬁe élgumﬁoitﬂgﬁfuré.hﬁiyca’lf(cﬂdcﬁr lr)]wyhhdyZi ng
ot her vessels; the storage vesse ei ng a barge having tanks, the.

of f 1 oadi ng f‘%ﬁ’fﬂﬁ?@i& @Hﬁine%%epﬁgtﬁ#qughith@ Cpﬁ@ewaﬁﬁi@nw nfp [NGsesslony te min the
cryogenic ¢ r ' ; . S | ' her
NG Garr i or odcels: ARRR ARHIPTE e s@fftol ") 3RO SHEE mBEPRAN T\
carrier tankurthiet,lthe Aeasti tvg fcdteof stpegees mag degmchsrad 36 die gflopryandy. beCt her

exenpl ary enbodi ments and_.advant ages of the esent invention nmay be
ascer t ai ned W‘“PQWP éwoﬁgost“ﬁé“%ﬁé’zg*?ﬁplaﬁf%‘&@ o8 mayceagkh of ﬁt?@ér#‘iﬁéhe}/‘{%ij‘ts

dr awi ngs. BRIERDERCR seRnTEI AN NG LOMO01Re Rl S6Ringl dBYSHAL ON 1 S
further descrjﬁgd I n fﬁﬁhggtgﬁPég esérlptlon mgic% fofﬁom@?ﬂ#ﬁ ret erence

t o t he not ediyeiduo die degfladr. dr awi ngs by way of non-limting exanples of
enbodi ments of the present invention, in which |ike reference nunerals
represent simlar parts throughout the several views of the draw ngs, and

wherein: - 021] H ' gﬂﬁ.}c | i - 1 - erth
LNG i nport '?[g(r)(?ﬁ al i nFr%cSé%Tra gixgsgélvcxlﬁg t ohge(@amrlg%gﬁ{ trfagﬁ%&%)?l ‘ﬁ}ﬁe&gﬁ‘é}é?ﬁh &
i nvention; [cafi@dPhénty. Far instaaces clivestatapge vesselanay beva bhirgelequipped withastdigget h LNG

mort ter mnal pr g it Y5QT BiSLatk! LSS ike, support T apcor dance
carrier including the necessary tanks. Another LNG carrier could be acquired as a
ship which already includes propulsion and navigation systems. For instance, the
storage vessel may be a barge having storage tanks for containing LNG; may have
storage tanks being self-supporting prismatic tanks, spherical tanks, membrane tanks,
and modular tanks; may have facilities for vaporizing the LNG and a transfer system
for delivering vaporized LNG from the barge to the platform; may have at least one of
living quarters, maintenance facilities, safety systems, emergency escape and
evacuation systems, logistics systems and power generation; may have maneuvering
and propulsion systems for deberthing the barge (e.g. berthing operations). Also, the
storage vessel may be an LNG carrier with tanks and accommodations for marine
operation. Regardless, the LNG may be transferred between the carrier, the storage
vessel and the platform by transfer systems, which include cryogenic loading arms or

hoses.

[00018] In another embodiment, no storage vessel may be used. Instead, the
open-sea LNG import terminal berths and moors two LNG carriers simultaneously.
The method for importing LNG using two LNG carriers begins with berthing and
mooring a first LNG carrier at a first berthing structure associated with an open-sea
berth LNG import terminal fixed to the seafloor and coupled to a pipeline in fluid
communication with onshore facilities. Next, the LNG from the first LNG carrier is

offloaded to the open-sea berth LNG import terminal using cryogenic cargo transfer



[00023]Fig. 3 is a side view of the open-sea berth LNG i nport term nal of
Fig. 1 in an alternative enbodi nent using a concrete colunmm support in
accor danceowndasn7erse enbodi nent of the present inventionpcan$20000034¢ Fig. 4
is a schematic of a storage barge utilizing another nooring approach for
securing to the open-sea berth LNG inport terminal in accordance with one
enbodi ment of the present invention. DETAILED DESCRI PTI ON OF THE PRESENT

| NVENTI ON [ 00025] The particulars shown herein are by way of exanple and for
pur poses of equipmsnt.alhe effibiadediENiCols veporided apdideliNemeshtoshe pipehee. pWhdethe -

i nvention o are presented in the cause of rOV|d|n | S. believed
to be the nou BG G tall SHERAT A heiRe BEdRRaSuia » ecin TV cpfieR ol s

and concept URkthd® BEE idofdd tb'"hese%ﬁ& smhlh%s!@wme Rissdefhtddvith AR PpEflsedGerfi t enpt
is made to show structural details of the present invention in nore detai

than i s necddS@rimpbgterntinalitohegimofileidingepasatamdi Adteodiftdadingrof $2¥ from

I nvention, the_.d ption.take dra ki ng.a nt othose
Sk Hled 1 (HEAET LG FrirRE i Cuilel e LS G0 e Srrcudenmet iy hera.

enbodi ed in fngtagm@amw@soa@iﬂﬁ}@pa%@%n&ebbﬁmgtwm el /b1 L Rdreiheds and
assenblies for delivery and inport LNG via"vessel s to an open-sea berth
LNG t er mi nalofflpadedr i loubismeak ewo Qakmemghmbe offheaded shictessively and berthaldandent s,

a LNG | oadi nlgogleg tcgggu@enﬁﬁc%ﬁg one is offloading and the other is preparing to offload.

Thus, a continuous supply of LNG is provided to the platform for vaporization.

[00019] Further still, one or more of the embodiments may include other
aspects of the present invention. For instance, the method may include the storage
vessel being a barge and deberthing the storage vessel comprises moving the barge
via maneuvering and propulsion systems disposed on the barge; the deberthing further
comprises utilizing other vessels to move the barge; the storage vessel being another
LNG carrier and deberthing the storage vessel comprises moving the another LNG
carrier using a marine operation propulsion system disposed on the LNG carrier; the
deberthing further comprises assisting the movement of another LNG carrier utilizing
other vessels; the storage vessel being a barge having tanks, the offloading further
comprising filling the tanks with LNG using the cryogenic cargo transfer equipment;
and the storage vessel being another LNG carrier having tanks, the offloading further
comprising filling the LNG carrier tanks with LNG using the cryogenic cargo transfer
" equipment. Other exemplary embodiments and advantages of the present invention
may be ascertained by reviewing the present disclosure and the accompanying

drawings.

" BRIEF DESCRIPTION OF THE DRAWINGS

[00020] The present invention is further described in the detailed description
which follows, in reference to the noted plurality of drawings by way of non-limiting
examples of embodiments of the present invention, in which like reference numerals

represent similar parts throughout the several views of the 'drawings, and wherein:



fixed to the seafloor, is equipped with cryogenic |oading arns specially
designed to -10- accommobdate LNG carrier notions in the offshore

envi r onmewo 2degrd7aF20f f | oadi ng operati ons, such as conneecirnug2aoo/oiases | ities,
LNG transferring and di sconnecting fromfacilities. In particular, the
open-sea berth LNG inport termnal nmay receive LNG froman LNG carri er,
process the LNG on the | oading platformdr a storage vessel and provide
vaporized LNGto a pipeline for distribution to onshore equi pnent. The

| oadi ng pl atform of the open-sea berth LNG inport term nal nay be supported
using a steel truss or_steel truss-like structure or a concrete colum.
[00027] Fi g. [900Ad]an exdepl dpy2 sphematie plaseriew oithei ppsarsea therthi NG ingort n
accordance w j [ A . The open-sea berth
LNG i nport ﬁ%&ﬂ?ﬁgﬁa%%%&%gggﬂ%“§%§%?§gggﬁﬁﬁ?&%&g%%g%hgagggfIoor in an open
sea environnent to berth, noor and offload LNG from one or nore vessels,
such as a LNG carrier 102 and a storage vessel 106. The LNG carrier 102 may

be equi pped P91t ypi ddB- dyistaepehematic sidsprieyi ofnthgnepenaser JarthdaNG! BRerivi t h

he.open- scaURurtoFRes [ APESEL ARRNCTRpI ACRRaREh AR Sl BHb TR

be transf errefdhd presems eatiéraci | i ties (not shown) via a pipeline 108 (i.e.
natural gas pipeline). The pipeline 108 provides a flow path for vapori zed
LNG fromthe | oading platformto onshore equi pnent, where it may be further
processed orpoghssr i butieg. 3 Hewpl PR difhe Okal 2o ferth SRRShir REGRAHSEREXPOT
rates and preessure requfrenents specifie y the gas distribution syStem

[ 00028] To prloin alealtdreatirepsmboidentNGirtgoa tdrergie pelunesubPBit ih hecondaie sdth bert h
LNG i nport termnal, 100 nay include various facilities positioned on a

| oadi ng pl atSeMH éan%e?ﬁwmr?%ﬁlntf@ﬁmaﬁ@r er and process the LNG For

i nstance, the open-sea berth LNG inport termnal 100 may include LNG
vapori zation facilities 116 as well as other ancillary systens (not shown)
positioned df0ez4 | oaoﬁigg4]|9ilsaet kctemati0dof & ytihages bargy iutidizingadriothies mosting

mai nt enance faciljties, safety systens, energency escape .and evacuati on
systens, | odiPBqagh fonseeunng t G\AQPeré‘?ﬁ’e‘?e&&‘i Icmg'dﬁ’(ﬂ’oﬁttﬁ@ifmﬂtlplaf"fqré@c? Ftdyppor t
term nal op i . (! . . apen-sea berth LNG i nport term nal
100 is equigggghﬁﬁﬁﬁn%?ggggﬁﬁggpggg?ﬁgﬁérns or hoses 112 and 114 to
facilitate transfer of -11:

DETAILED DESCRIPTION OF THE PRESENT INVENTION

[00025] The particulars shown herein are by way of example and for purposes
of illustrative discussion of the embodiments of the present invention only and are
presented in the cause of providing what is believed to be the most useful and readily
understood description of the principles and conceptual aspects of the present
invention. In this regard, no attempt is made to show structural details of the present
invention in more detail than is necessary for the fundamental understanding of the
present invention, the description taken with the drawings making apparent to those
skilled in the art how the several forms of the present invention may be embodied in

practice.

[00026] The present invention relates to methods and assemblies for delivery
and import of LNG via vessels to an open-sea berth LNG terminal in various markets
throughout the world. In some embodiments, a LNG loading platform, secured or

fixed to the seafloor, is equipped with cryogenic loading arms specially designed to



LNG fromthe LNG carrier 102, to the | oading platform 104, and to anot her
vessel 106 for storage. The cryogenic |oading arns 112 or 114 nay be

desi gned wo 2aeo0810dat e LNG carrier notions in the of f sirararseowionssacrent
during of fl oadi ng operations, such as connection, LNG transfer and

di sconnection. Cryogeni c hoses 114 or 112 provide additional flexibility to
acconmpdat e novement of the LNG carrier -2 or the st orage vessel 106. The
cryogeni c | oading arnms or hoses 112 and 114 can each be utilized for either
or both of tdeeommodaterLNG2capriersiotiageinl it offdwed snvonomndiduting offdsaddgsi gn

availability dictate. Because of t .st.abi || of  the open-sea herth LNG
ror 1t er mORETAI98y Surth St e e DR SAIG BASTEE AP SSCaTRCHE T8 any
of a vari et yQfitiEONKEPirtienat, thy BEsh-&a MM IDVBMNmgoltfering] Hﬁg%de'f'veaﬂN@nShor e
LNG i nport term nal, such as heat exchangers, punps and conpressors. See,
e.g., U S Humeat NG c87i6g pratdss the heN G Methedpading plaiform bae sforage essstlléhd
convert the LNG offloadéd%&bomthe NG carrier 102 into its gaseou st at e.
[00029] To sd¥RYIEe MRROYAG r [%f PIPRING rélfsér‘l?'%l'ﬁ’é’nvt@s%‘@ OIE AR ol ng
pl at for m 10404digd YRESrRE RS opEALRa BEFh N idbdrt i nfa?q;e%%gﬁ'tetd%sﬁ%
nooring or berthing dol phins), such as berthing structures 118, 120, 122
and 124. The dteal thusner sttel trosuulilesstanBye d20contR2e epldmh24 used to noor the
vessel s adjacent the |oading platform 104 may be fixed to the seafl oor or
the platform 104. Mooring dol phins, such as berthing structures 122 and
124, secure nmooring lines fromthe LNG carrier 102 _or storage vessel 106.
Bert hi ng dol[B#27d, “sudfigad ipantsxeaplasy roper-seae berth 8 NGH dmpoxy, teraripalstQ0yist ur es
in contact w ; | De i il I oyi di

addi t1 onal HroteeESRREnt mbEThichl Btk brdlBh iRfenlely, M HRBEKHLING, g
struct ures rimpottefegidad 10O laynpe detybd ng fitél andheoraflog dplaphoms ded2 or
bert hi ng dol phjns 120 and_noori ng _dal phins 124. [00030]In Fiq. 1, the

bert hi ng st re¥iropBentitpgestheg mopp apdywiflead: LNEGIrem enseorsmgrg yessels.oSusb@s a he
LNG carri er k 1St r t i 104.
The first selfwéfcngtlérrﬁlgzzaﬁl gls_d\l %fga%gr?{g@%ggﬁémﬁ F%@f%@“&gﬁgﬁ:}ﬁ?pgﬁgg%ﬁg ers
necessary t owvighnalpiel apstemisS forapropelsidncardendvigation alongnwigh astommadations tférat

done at an onshore LNG inmpQrt or ex t termnal. The second set of
Structures PREEPerapS) YOnGEroRFSH g A b5t ¢ he
st orage vessgitpo&%miﬁap mep&edre@@hngfvag&ﬁieatmesmag%eaﬂ%sl%d WbfdhofBy be
on the opposite side of the | oading platform 104, are occupled on a

nom nal | y cdatiliesomet Blasiry) by agmpdliNG 168 ¢i.agatwasgas [pigelie). [ DRORipeline HIS
exenpl ary of fl agdi ng,operation, the r.rier, 102 approaches the berthing
structures 8" ?Fdalgﬁ. wa.é f‘éﬂdﬁ&%ﬁi&is&%@mhﬁ?%q@pfaﬁféﬁaa&os%hafe
shown) to asghfimdnll WhéeREhidy RO RBARE ?}dc@&‘%dafﬁ“ B&FiBhtel 0 Tﬁ&e%ibem' {68 s

pl at f orm 104. ce the berthi'ng operations are conplete, the cryogenic

| oadi ng ar nedesignéxbders preiiro expdrd ratee and pnesstre dreguiraninentd bjigcifadr byethes gasar go
mani fold, ty icg lé | ocat ed near m dships of the LNG carrier 102. Once the
cryogenic c 88 i F@F"equi pnment (cryogenic |oading arnms or hoses 112 and
114 and all associated piping) are prepared for offloading, LNGis
transferred fromthe LNG carrier 102 into the storage vessel 106. The

stored LNG is converted into natural gas by LNG vaporization facilities 116
and del i ver d80§28]t he plpptavide the8apanired LtN{gtq_bh@ ripedine {188, thp @pan-sembertr e

conplete, t ryogeni c | oadinng arns ,112 are disconnected fromthe LNG
CoPl e NG R ] F00na) TRt B G B SRRR IR R PB4 Toaghe
bert hi ng st rplgfainel (Uldhdanidized 22trantfirlagd bR e St thE ARG, VESSBtadRSthe @FBA-B& at
its berth. Another LNG carrier can then be noored at the vacated berth to

conti nue t heephddSdmppygersmnalsi0@gmeyinslude dAVE qaporization fesilities 4 16 4s Wellpor t
term nal 100, Gafkr l?ﬁcillary systems (not shown) positioned on the loading platform 104, such as
living quarters and maintenance facilities, safety systems, emergency escape and
evacuation systems, logistics systems, power generation and other utilities to support
terminal operations. In addition, the open-sea berth LNG import terminal 100 is

equipped with cryogenic loading arms or hoses 112 and 114 to facilitate transfer of



used to deliver vaporized LNG directly to shore through the pipeline 108.
Unlike a GBS termnal, LNG can be stored on a floating storage vessel,

requi ri ngvoeotsN@seor age tanks on the platform Unlike @oTRSRW7/01d5e6
open-sea LNG inport terminal platformcan be |ocated in shallower water and
therefore closer to shore, which decreases the pipeline length and its
associ ated costs. [00033] Vari ous support”s‘tructures may be utilized to
secure the open-sea berth LNGinport termnal 100 to the sea floor. Wth

t hese supporiNGtframtthe ENG eamiepll162.ytoi the Uesddirat platfsrno fl0dhandhtoaanetieheegseli n
Figs. 2 and 3, the open-s berth LNG inmport term nal 100 nmay be positioned
at any geoph@’éi %%I Stpi3eGt i ﬁﬁ? CRYREERIC] oading; arms §{2n(9f H4smap) & devignedsio mpor t
terminals. FREchBIHABING L drie mofiofid tHeUSiEiRtd Ohvi urifly oFfiBGHgeN
of the open-se% erth LN (ll'rrﬁ%rt 0t(e)rmlna]1e %C@t%at 1?jfnc u&ggﬁggs?t ee(aq{tg?ﬁss
or steel trugpsrdtioks swh@srdonstationf LNEG B8k froarsiugiscomnedtivn. | Ceybigagic Hoadsf or m
104. The stegl, tr -li ke sypport structure 200 includes vertical or near
vertical | eg'5142?f2iliirpﬁ%‘ﬁ&e&g@‘gogeflr@@‘t‘lﬂf‘m toacAeERodat moypment; ebthet ENGs- | i ke
support Str Ughidra 03 the seRpvedl 206."The EARBELIE IoRER AR s by
piles 208 thr ougrh t he Peés%z ore secured [t%%%t 1e ?eg é‘@‘%,"ra}%@%%%%‘dﬁe
driven or drildicad eactt be ttilézeddfabeithe? 06 bothfofithestaatiéreld2byr sthragd 106gvestdheasst eel

piles 208 are grouted. into place ip the _seabed_206. The distance the piles
D08 ar o dr | ORTBRMP: 945t BVAUE F et ot Ofdhy SbIINE Sb e o SeHEE
severity of i@ ;WnB#, ST0 : i t e of

t he seabed slbrﬁll@slwp[egé?)ﬁ?@}‘%smgh%gwgé ?fgcl} \Q/’ép %%%Jé’?ﬁ‘gmtggtl%gq?% ﬂg dglraat form
104 of the openty cfecnventidnal iy@es npequipmentrthatadre 1@ amn besherepbNG: mtpdoty a
concrete struct.ure 3%%5 such as one or nore concrete col um‘lﬂ(:’?é as ﬁhown in
Fig. 3. The 'EHBRlet¥NASHGAL GoBARESE RUTPH NG CUPPIENIFS O4F: cBnErefacBbNgm 302
constructed 6%4@@%%@%%%&&9&1&5@11@&%%& tﬁehl?NGO&?liBﬁc}(e% fRdrh Wt Ur e

300 to be installed by floating It into position and then s ing the

concr et e colLMG caoier 102 sealite gase06s $3gtef | oodi ng t he buoyancy chanbers 304.
Again, the concrete structure 300 may be secured to the seabed with piles
(not shown) driven or drilled through the concrete structure 300 simlar to
t he di scussion above for the steel truss-|like support structure 200. As

anot her apprpgeay) t he TORGIRE eheSLNEF Latkier 309 JHBYtf8ae AedsPIPE6k, Whi hbaéai@ki rt
308 that sinks into the seabed under the wei ght of %he concrete structure

300 such t hatlatfdre 30k dndudesseneuet moee dedhing stuctardsn(refeaed th@s answingf on t S
wei ght. The ,use. of concrete colum as the n te.structur be
linmted to IBEAMEAPHRTHS E‘e"df}’&f‘ g "%‘ffiseﬁ& ﬁﬁﬁ[ﬁé@éﬁ " ot BB o ¢ he

di fferent supmefutesS1T8ICi20 a2 &d €24 RS R&%&Y&h@%smagﬁcéﬁ‘?ﬁe fiQingessel s
associated with the open-sea berth LNG inport termnal 100. That is, a

spread noor i Mforys1@rmesybenBxaskietiie seaflodr ror ¢he pletformelddh eVoanng delphins,

diti f i | s. i cul . SPF. i t.
e used 1o SHb A€ PEPle “FRATS 170200320 FUA moiEiRG T e LR Foor  ng
system 400, 19! dr 9bRgEVOseNP06.i BREthiHE2dApKinsitsubh 28 beftRing &tubiugds 118eaddeadi ng

of the vessel 106. One end of the noori ng lines 402 is attached to the
vessel 106 tl@dOparersgetatesdngoniaet withavegsghto restagin ite meationovhilectissr prowiding | es

(not shown) a(aﬁitfolﬂgl Eo?r?tfs lfgrosrec:ur-lrr{kemggr?x{gi lﬂ%s.l 'Ag%lslclfgzsefa cgfeberthing structures may
refer to berthing dolphins 118 and mooring dolphins 122 or berthing dolphins 120 and
mooring dolphins 124.

[00030] In Fig. 1, the berthing structures 118 and 122 may be fixed to the
seafloor to moor the LNG carrier 102 while the LNG is transferred to the loading
platform 104. The first set of structures 118 and 122 may include dolphins and
fenders necessary to enable an LNG carrier to berth in a manner similar to that done at

an onshore LNG import or export terminal. The second set of structures 120 and 124



-14- equipped with flotation devices (not shown) when disconnected fromthe
vessel 106 to facilitate their retrieval during vessel nooring. This type
of noori nyodoex7ase utilize berthing dol phins and t her efarastoe/ovesssel 106
can be noored far enough fromthe | oading platformto prevent contact
during the certain environnental conditions. [00036]In Fig. 4, the storage
vessel 106 may be a barge nodified to prbkide storage capability or another
LNG carrier 102. The storage vessel 106 nmay include tanks 404 that are

utilized to mayilso bhdixelito thhsaflamkid Mot thagtordpel vedse] 1061 QUs staandSendf LNG
tank designs that are sujtable, such as nenbrane, self-supportin rismatic
(SPB), spherstresiures PO and: By vhish magdie e ther epiesite sigerof e OPQWESP%IE%TH

LY Pl 1Y 1o, e oBoiiled BOE holnhBRE Blirfiodl BAGORy & ERL Rlrafe PASH D! 2o

al loy insul ated from'but supporte e vess ure.
Non- menbr ane tanks are spherical, prismatic or rectangular in shape and are
typically free standi ng, made of alum num or nickel steel. As can be

appr eci at ed, rane r i it 1,
while the fr[gest ndi nJhﬁeﬁg%gﬁpgfeﬁb%g@%iogg{aggn’stg%gra gﬁ/&% i;“oirhp&g%cgéejsssel
106 and nourthedertling beustees di18 kA6 122. dihs ING @attier 102 nHOGDiZE Woghdatsnastral

condi ti ons, sﬁ1he storage vessel 106 is. noored with the spread noporing system

adj acent to AWNLIASSISEIR the berthingwepsratings adiagentito the laasingplatorn |04y ehnee
| oadi ng ar ”ﬁhé%&ﬂﬁ%g@%ﬁﬂ%sﬁrg ggﬂﬁgﬁgﬁ%e Jrg%ﬁtjlﬂ?c lﬁ%cﬁ?% afths 5’1?%%%:? fli’\@xafdl er,

whi ch may produce v subs ent rces exceed the
capabi | ity aire térmenednto g SN 6t cnmier's hargdtmarifpdd, tesissly 1bO0ded acarasidshipdrofand
nove to a | ocati t hat i nob experienci ng the adverse weat her. Dependi ng
on the type tg? @‘?@r%@er\/éééa Ders thes GBIPSEC £apgn GransfenenwpmentefCryegenist her

>0t nge, vos Bding WS ArondlY BIBMRF 114 il A1 TRUEIRAN pickl) OulE Ao REAE DY 00

if the loading pfatform e open-sea bert m nal” 100
does not i nalffldelihdiGNGpotragderahfréaché LNGsariid6102 inentheveorageoversst 106ssel
106, such asThae s?(i)arg:g iI\P(E ichNocr;wgrétlé {n?g nerlLtgrzal g:r;g%/y EI%Gegalgogg§9onv%a£i%ti|€sNﬁ6 and
delivered to the pipeline 108. Once the LNG transfer operations are complete, the
cryogenic loading arms 112 are disconnected from the LNG carrier's cargo manifold,
and the LNG carrier 102 deberths from the berthing structure 118 ands 122, while the
storage vessel 106 remains at its berth. Another LNG carrier can then be moored at

the vacated berth to continue the process.

[00032] Using this technique, an open-sea LNG import terminal 100 can be
used to deliver vaporized LNG directly to shore through the pipeline 108. Unlike a
GBS terminal, LNG can be stored on a floating storage vessel, requiring no LNG
storage tanks on the platform. Unlike .an FSRU, the opén-sea LNG import terminal
platform can be located in shallower water and therefore closer to shore, which

decreases the pipeline length and its associated costs.

[00033]) Various support structures may be utilized to secure the open-sea berth
LNG import terminal 100 to the sea floor. With these support structures, exemplary
illustrations of which are shown in Figs. 2 and 3, the open-sea berth LNG import
terminal 100 may be positioned at any geophysical location, which is typically not

possible for GBS import terminals. For instance, Fig. 2 is an illustration of an



vaporization or regasification facilities 406, as shown in Fig. 4. The LNG
WO 20081073152PCT/ US2007/ 016546 -1 5- vaporization facilities 406 may

i ncl ude swoizb@wo7erfai pnent to that di scussed above in Fi gcTAS200he165e6sel 106
may al so include maneuvering and propul sion systems 408. [00039] To operate
in this enbodinment, the LNG carrier 102 can again be noored at the first
bert hi ng structures 118 and 122 and the-Etorage vessel 106 nmay be noored
adj acent to the LNG vessel 102 or the open-sea berth LNG inport term nal
100. Sui t ablemtmidyaere wif thecapeg et bedts LNIG @tportemmihal Hl@cthatdaclhded acsteedgass C

| oading arnms o oses. 112 and 114 deliver LNG from { he LNG arrier 102

across the maEﬁeEtguﬁﬁr &%erwpmrimuwetlﬂét%ﬁwaaéhwgé@g piatiormiiQdy, The stegl,e
storage vesselssHRe.gublif iErrE 208RRELERNMIca BP nkhS /AP IdS gonocggﬁ@c%d' I ties

406. The vapori ze S transferre romt e storage ve to the
pi pel i ne loaayammbhmallmdbaigzm aThosteel 16s- llk@ﬁ%@ﬂtmthI’Z(]ﬂstechfed to the

enbodi nent may, i nclud en-sea berth_ L nport termnal that has no
LNG st or age,S¢€ ‘I’fa%eaﬁ é\“'?hzé% Pbﬁll?sa%(?q ﬂ’ﬂ"i"é’é‘ tﬂiéegsli’rpzr@fséF‘t‘rFﬁéo ths Fig.

1, al though | E%E‘irés i%%ﬁ%gé?ggeﬁ’ﬁﬁ&% d%% the s%eﬁS'e&Z @b?ﬂhﬁ‘if‘édl@‘@ﬁ&ﬁ cond

berthlng stru prOV| | ocat1 on a secon arrier
to berth, nuhestacipiles 2p8ae dgromed lrmg}ane n mas@beﬁ awsrm dieguidiie piles 208
offloadlng befqre the first LNG carrie onpleted its offloadlng
oper ati ons. 2MAEVel Pdideadeinto e é%hﬁééﬂﬁ@qymeebq%ppwhp eyratty phthegyiad,

del ivery becanze.ni cﬁx?&tﬁpfh%ﬂlééénbf?alﬁ’& fe%@f%ﬂ"&k%@a’%@&’k‘&lsbe” hing, mooring

and deberthi ng operations I ng operations nay be
performed by two or nore LNG carriers successively, wthout downtine for
bert hi ng, and offlo di ng pre a ations. In this enbodi nent, the LNG
carriers mayl B{BHﬁad atA%an aliermative embodimant, ithe londiag platformn 4 ointeioRen-s 1 ow

rate (i.e. r@Rpkehn R treﬂﬁ{il)}d }\(}g]caﬁcl‘)@%u otrféﬁgag(y}%gexﬁw st SOGE TRAL MY

i nvol ve at | east one additiona carrle to to a transportation
fleet to maks amp dranomealoayetcasdman@),ed shotvh ih diged. ke cottsetofstructor 300 t he

32;2“ Lce)(rj \C,)Mf 1{1:11910 di ggrgﬂ@rgcra? Eglor%ir}gte @Pu?x(l)# %&f\ Qor?s%(r%cte(ll %v181f b&o@ggc?y gh%?nrb%ESI gorhs s
that permit the concrete structure 300 to be installed by floating it into position and
then sinking the concrete column to the seabed 206 by flooding the buoyancy
chambers 304. Again, the concrete structure 300 may be secured to the seabed with
piles (not shown) driven or drilled through the concrete structure 300 similar to the
discussion above for the steel truss-like support structure 200. As another approach,
the concrete structure 300 may be equipped with a skirt 308 that sinks into the seabed
under the weight of the concrete structure 300 such that the concrete structure 300
remains in place because of its weight. The use of a concrete column as the concrete

structure may be limited to locations with adequate soil strength.

[00035] In addition to the different support structures, other mooring systems
may be used for vessels associated with the open-sea berth LNG import terminal 100.
That is, a spread mooring system may be beneficial in certain weather and sea
conditions for certain vessels. In particular, a spread mooring system may be used for
the storage vessel 106, as shown in Fig. 4. In a spread mooring system 400, multiple
mooring lines 402 are utilized to restrict the heading of the vessel 106. One end of the
mooring lines 402 is attached to the vessel 106 to be moored and the other end is

attached to anchors or piles (not shown) on the seafloor. The mooring lines 402 are



A first LNG carrier 102 may be berthed and noored at the first berthing
structures 118 and 122 and a second LNG carrier, which is vessel 106, may
be bert hestoanes/amesred at the second berthing structurespit2sandoicd4s The
first LNG carrier 102 may offload the LNG directly to the LNG vapori zation
facilities 116, while the second -16" LNG carrier prepares the cryogenic
cargo transfer equi pnent for of fl oadi ng-14Fhe vaporized LNG fromthe first
LNG carrier 102 is transferred to the pipeline 108. Once of fl oaded, the

first LNG caqguipped WGt fiotened devitsr(ndestimn ihenwidcbindched feaahel vedsEd 10%r ri er
begins to offload its (_:ar%)c,) to the LNG vaporization facilities 116. Anot her
LNG carri er tpefpcitate fesntetigyal duping essebaworipg priasy itangs of meeriag Woes At i r st

LNG carri et BGE obfnhd ABRMSSH bl eMPToe LR OLLbBA%r e BBREBY] O

may be perforned conc one arrier transferring nd t he

ot her per f orthé RGdivigptatfdemep PralenDEthiacs dedngthe bertdin efid ronfikntdl 0gndiAdHd.
connecting and di sconnecting cryogenic cargo transfer equi pnent. [00042] 1t
is noted that the foregoi ng exanpl es have been provided nerely for the

pur pose of explanation and are in no way to be construed as limting of the
present invdAb0dS). Whilndighd the stosage vassed 06 omaynbes atharge medificd e gromiden

reference to,exenpl ary. enbodi it.is, nderstood that wor. d hat
have been ussé(?fa_ere?aé%ah‘?f% ar %qtggrn%lﬁGac@g&ri igﬁ’eaﬁara?? VESE i\(ﬁeg’ﬁy "?ci't’ er
than wor ds ahnlsi404ttRAti a8 utiliZRaNE SRrd MY UNG. MEEE ankd 404 Raf RRIVIVALHBYY §pest he
appended cl ai ns, as presently stated and as anended, w thout deparfing from

t he scope arif I9¥Grtank designsethpt argesnitable,sugh jag membranes selésuppostingh\prismatish t he

present inv Lon _has heen, described hereiin With.reference. to rt.icul ar
Teans,  mat erCRPY SHRATEHCO0 HERTeat RmOFhEbARRks o FRRC ks et thitied o
be limted tifadehwitR@nhtinfet s ofiskenlosededI®f @i shecibRidaedlloyt iRSulREE FROM but
invention extends to all functionally eﬁ%& val ent structures, nethods and

uses, such ayppertedipyt thiervessed huld spuctate. (Men-mepbrane damisadrersphericaly priginatiovs

What is cl aio%gctgééular in shape and are typically free standing, made of aluminum or nickel
steel. As can be appreciated, membrane tanks may be constructed in place within the
hull, while the freeétanding types can be fabricated separately from the vessel 106 and

mounted to the vessel 106 in discrete units.

[00037] Under normal conditions, the storage vessel 106 is moored with the
spread mooring system adjacent to the open-sea berth LNG import terminal 100 with
cryogenic loading arms 114 permanently connected, In the event of adverse weather,
which may produce vessel motions and subsequently forces that exceed the capability
of the mooring system, the storage vessel 106 can deberth and move to a location that
is not experiencing the adverse weather. Depending on the type of storage vessel 106,
such as a barge, LNG carrier, or other storage vessel, tugboats may assist in this

movement.

[00038] In addition, if the loéding platform 104 of the open-sea berth LNG
import terminal 100 does not include LNG vaporization facilities 116, then the
storage vessel 106, such as a barge or LNG carrier 102, may be equipped with LNG

vaporization or regasification facilities 406, as shown in Fig. 4. The LNG



1. An open-sea berth termnal conprising: a platformsecured to a seafl oor;
a pipeline operatively coupled to the platformand in fluid conmunication

wi t h onshwoeoesgusprent ; at least two sets of struecurssoadjiaEeent to
the platform each of the at |east two sets of structures associated with
berthi ng and noori ng vessels; and a storage vessel berthed and noored

to a first of the at least two sets of structures, the st orage vessel
adapted to transfer a carrier |oad between a carrier vessel operatively
coupl ed to aapedzitidndicilities 406 magsiclideosimélbseqfipmentuo tthutaliscassdd tabevesinor age
vessel and in fluid co nication with the pipeline. 2. The open-sea berth
termnal of ng-ali'rﬁlﬁv‘*«ﬁ%ﬁeﬁ ﬁlamimdméﬁd%@an%ﬁw and propulsionsysiems Adfhy ¢
termnal, the pipeline provides natural gas to the onshore equi prent, and
the carrier load is liquefied natural gas (LNG, whereby the carrier |oad

i s transferr[@@03%om t Heo openateein tes smbodimenhethetiIdN@gearnas$@2 candgidihere t o
the platformfor delivery of. natural intg. th I peline. 3. The

open- sea berrflw%mlhﬁzﬁrst ring; YrustiresdBand 1A ang e Fernes ¥SHri06 daay be
facilities tfoyapatia&sntihshd-NIPYdsed 102 Hahé YEY sdaelth! DAGRARY Bfinipat®. The
open- sea bert% terrT!ianaI of any of Sc a]it()?rs 1_3,5\,{#&&2‘?” t]Ejg p?.rg)t%hormlpﬁrther
conpri ses atlOeasitalbdnerywigehic chrgg trmsiet equepment] sichna teecrfegenici lbadisg ammaf et y

pover | gener 4t TGRS 118 anaHd 4oian SERET VG oRt e P e 1) Grros B edista,
wherein the I i i t t ng the
(NG 6. Thd"ARekCL0N RORPHIFRS STH0G, Thuf il e sl iRkl HORIRCENG 2

pl at f or m cormaposzesl oy the J¥iG vaparsasioh dacilitiea @6 e (Tihie vgpodieed LINGS is transferred

from the storage vessel 106 to the pipeline 108 at the loading platform 106.

[00040] Another possible embodiment may include an open-sea berth LNG
import terminal that has no LNG storage, but has LNG vaporization facilities 116. In
referring to Fig. 1, although there is no storage vessel 106 in this embodiment, the
second berthing structures 120 and 124 provide a location for a second LNG carrier to
berth, moor and prepare the cryogenic cargo transfer equipment for offloading before
the first LNG carrier 102 has completed its offloading operations. This arrangement
provides no interruption in natural gas delivery because of the ability to perform
simultaneous berthing, mooring and deberthing operations. That is, the offloading
operations may be performed by two or more LNG carriers successively, without
downtime for berthing, mooring and offloading preparations. In this embodiment, the
LNG carriers may unload at a reduced rate that is closer to the pipeline's flow rate (i.e.
market send out rate). In some situations, this arrangement may involve at least one
additional LNG carrier to be added to a transportation fleet to make up for delays

associated with longer periods of time at the berth for offloading operations.

[00041] An example of these operations is described with reference to Fig. 1.
A first LNG carrier 102 may be berthed and moored at the first berthing structures
118 and 122 and a second LNG carrier, which is vessel 106, may be berthed and
moored at the second berthing structures 120 and 124. The first LNG carrier 102 may
offload the LNG directly to the LNG vaporization facilities 116, while the second



-18- 7. The open-sea berth termnal of any of clains 1-6, wherein the
platformis fixed to the seafloor by a steel truss support structure. 8.
The open-weaoa7sts2t ermi nal of claim 7, wherein the steelCTiusa@s/osaspOr t
structure conprises generally vertical |egs connected by structural

menbers. 9. The open-sea berth termnal_ of any of clains-7-8, wherein

pil es are secured by one of extending thl=,5;pi | es through the generally
vertical legs into the seafloor to pin the steel truss support structure to
t he seaf| oorLN@ctaatidraprapargs theecnypg@sc targb heansfee elquipmess faupifloadingt rihet ur e

ith pil t endi ' t t in th [t .
Structur e GopHEdoNhBPm (oSt aRe sartes B4Ry msteReithahe BiveliRy 108
ol ai ms 1 10,0.0651Rb ladd Byedhit TN chitiel 188 hréifrds ey SERIHOO RN theGRASTIE! ©

colum structure. e open-sea bert m na aim 10, wherein the
concrete colLM@ sirriercbegins ¢condfloak sts buacgea e yhee b eraporizatidn fabiditiepdidé.sea
berth term nal of claim 10, erein piles extend through the concrefe
col umm into f}%hegelﬁﬁ%ai:ﬂqrdnqﬁ it inithe Eq%fwr Pregtorlﬂzﬂﬁ}debx thegiire
seaf | oor . FNGTHGQPEReS6% Daldd. LI Hid) Be2bflodBing WpeFaBos HAS b
concrete colum corlrpr(?{s}gs & skirt that lsﬁr?f}ls? I Ato Iiﬁ]r?e gg\gg’l Sor . M%g *The
open- sea bergehfotmedricoaturodntlgnyithf ond diNB dard&, trahsfereing LNE and| thaséthéwo
sets of structfures arei1 anchored to the seafl qor. . .

performing other preparations, such as berthing, mooring, and connecting and

disconnecting cryogenic cargo transfer equipment.

[00042] It is noted that the foregoing examples have been provided merely for
the purpose of explanation and are in no way to be construed as limiting of the present
invention. While the present invention has been described with reference to
exemplary embodiments, it is understood that the words that have been used herein
are words of description and illustration, rather than words of limitation. Changes
may be made, within the purview of the appended claims, as presently stated and as
amended, without departing from the scope and spirit of the present invention in its
aspects. Although the present invention has been described herein with reference to
particular means, materials and embodiments, the present invention is not intended to
be limited to the particulars disclosed herein; rather, the present invention extends to
all functionally equivalent structures, methods and uses, such as are within the scope

of the appended claims.



15. The open-sea berth term nal of claim 14, wherein the at |east two sets
of structures are positioned on opposite sides of the platform -19- 16.
The open-weaodsa7sts2t er mi nal of claim 14, wherein each ofcrhmsa@av/nieast two
sets of structures conprise berthing dolphins fixed to the seafl oor and
nooring dol phins fixed to the seafloor. 17. The open-sea berth term nal of
any of clainms 2-16, wherein the storage-Vkssel is a barge having storage
tanks for containing LNG 18. The open-sea berth term nal of claim17,
wherein the storage tanks are sel f-suIgKIM$ig prismatic tanks. 19. The
open-sea berth termnal of claim 17, wherein the storage tanks are

spheri cal t aWkstiscRénedRe open-sea berth ternminal of claim 17, wherein the
storage tanks are nmenbrane tanks. 21. The open-sea berth termnal of claim
17, wherein the storage tanks are nodul ar tanks. 22. The open-sea berth

the LG and 5 & anerRyt O R e S B EE  apor i Jed LNG Trom the barge
to the pl atform aplatform secured to a seafloor;
a pipeline operatively coupled to the platform and in fluid communication
with onshore equipment;
at least two sets of structures adjacent to the platform, each of the at least two
sets of structures associated with berthing and mooring vessels; and
a storage vessel berthed and moored to a first of the at least two sets of
structures, the storage vessel adapted to transfer a carrier load between a carrier vessel

operatively coupled to a second of the at least two sets of structures and the storage

vessel and in fluid communication with the pipeline.

2. The open-sea berth terminal of claim 1, wherein the open-sea berth terminal is
an import terminal, the pipeline provides natural gas to the onshore equipment, and
~ the carrier load is liquefied natural gas (LNG), whereby the carrier load is transferred
from the carrier vessel to the storage vessel and then to the platform for delivery of

natural gas into the pipeline.

3. The open-sea berth terminal of claim 2, wherein the platform comprises

facilities to vaporize the LNG prior to delivery into the pipeline.

4.  The open-sea berth terminal of any of claims 1-3, wherein the platform further
comprises at least one of living quarters, maintenance facilities, safety systems,

emergency escape and evacuation systems, logistics systems and power generation.

5. The open-sea berth terminal of any of claims 2-4, wherein the platform

comprises cryogenic loading arms for transferring the LNG.

6. The open-sea berth terminal of any of claims 2-5, wherein the platform

comprises cryogenic hoses for transferring the LNG.



23. The open-sea berth term nal of claim 22, wherein the barge further
conprises at least one of living quarters, maintenance facilities, safety
syst ens, womngIIss2escape and evacuati on systens, | ogi SPCTaISsySessss and
power generation. 24. The open-sea berth term nal of any of clainms 17-23,
wherein the barge conprises maneuvering and propul sion systens for
deberthing the barge. 25. The open-sea-berth ternminal of clains any of
2-24, wherein the storage vessel is an LNG carrier with tanks and

acconmodat i ons for mari ne operation. -20- 26. An open-sea berth LNG
inport term naI r of fshore del i ver i mpor t ed I i quefl ed nat ur al gas
(LNG conprisi ng }%f DR r tﬁggmg % Ickgms 1-6, W erﬁ“‘pthﬁeﬂ atfrm 1s

operatively fﬁ&H%%s}eQﬂéJ}% pa'ﬁ‘éél%ﬁ@ Emlt Brddtited comuni cation with onshore

equi pnent ; east vvo sets o tructures associated with the

pl at f orm and confi gur ed to berth and noor vessels; a storage vessel
bert hed and or to a f|r t of the at_ |east_t sets of structures and
adapted to store UNGOP§hEFas ?ﬁ}hé"ém}%@s%ﬁ CQHQp?’eVH’\%FrGIQ then stegl TUNGSHRROReen a

carrier vess 'lf]ilél ot Mi‘l%l‘lsggl er{g?aﬁf rltl<9&l %ﬁ@&%@teﬁfbytsﬁﬁctﬁfal hitfierd WO sets of

structures a e st'orage ves

9. The open-sea berth terminal of any of claims 7-8, wherein piles are secured by
one of extending the piles through the generally vertical legs into the seafloor to pin
the steel truss support structure to the seafloor and attaching the piles to the steel truss
support structure with piles extending into the seafloor to pin the steel truss support

structure to the seafloor.

10.  The open-sea berth terminal of any of claims 1-10, wherein the platform is

fixed to the seafloor by a concrete column structure.

11.  The open-sea berth terminal of claim 10, wherein the concrete column

structure comprises buoyancy chambers.

12. The open-sea berth terminal of claim 10, wherein piles extend through the

concrete column into the seafloor to pin the concrete support structure to the seafloor.

13.  The open-sea berth terminal of claim 10, wherein the concrete column

comprises a skirt that sinks into the seafloor.

14.  The open-sea berth terminal of any of claims 1-13, wherein the at least two

sets of structures are anchored to the seafloor.

15. The open-sea berth terminal of claim 14, wherein the at least two sets of

structures are positioned on opposite sides of the platform.



facilities on at | east one of the platformor the storage vessel, wherein
the stored LNG is vaporized by the facilities prior to delivery to the

pi pel i ne.wo0260s/0FBs20pen-sea berth LNG i nport term nal ofrctlmeonrdéss4smher ein
the storage vessel conprises a barge. 28. The open-sea berth LNG i nport
termnal of claim27, wherein the barge conprises maneuvering and

propul sion systens for deberthing operat’l%ns. 29. The open-sea berth LNG
i mport term nal of any of clains 27-28, wherein the barge conprises the
facilities. 1630. ThHeeopepesaa bewh remital bNGainmhéy whéreinndankalof dfe agasofwocdets s

26-29, wherein the LNG is, stored i el f-supporting prisnatic, tapks., 31.
The open- seanﬁérr“‘EtI’frq_sl\‘I@n?%8h"rtﬁ’éllgrfrol@]‘n%ﬁx“éﬁ{})’ ‘E?F Sed Oﬁﬁné(’)“l%‘,ng\/d‘}élﬁ’éffsn t he
LNG i s stor ggleyn ?.glyggﬁ&g.[ tanks. 32. The open-sea berth LNG inport

term nal of ar?y % clainms 26-31, wherein the LNGis stored in nenbrane

tanks. -21- 33. The open-sea berth LNG inport term nal of any of clains
26- 32, wherein t facilities are.disposed. qn t%gl\gﬁfqr along with a

transfer syst/em f ot QRENSGR PEIY trming PL ady eihidaims nl ¢-nrheseis thg stotage yessek o ¢ he
platform s a barge having storage tanks for containing LNG.

18.  The open-sea berth terminal of claim 17, wherein the storage tanks are self-

supporting prismatic tanks.

19.  The open-sea berth terminal of claim 17, wherein the storage tanks are

spherical tanks.

20.  The open-sea berth terminal of claim 17, wherein the storage tanks are

membrane tanks.

21.  The open-sea berth terminal of claim 17, wherein the storage tanks are

modular tanks.

22.  The open-sea berth terminal of claim 17, wherein the barge comprises
facilities for vaporizing the LNG and a transfer system for delivering vaporized LNG

from the barge to the platform.

23.  The open-sea berth terminal of claim 22, wherein the barge further comprises
at least one of living quarters, maintenance facilities, safety systems, emergency

escape and evacuation systems, logistics systems and power generation.

24.  The open-sea berth terminal of any of claims 17-23, wherein the barge

comprises maneuvering and propulsion systems for deberthing the barge.

25. The open-sea berth terminal of claims any of 2-24, wherein the storage vessel

1s an LNG carrier with tanks and accommodations for marine operation.



34. The open-sea berth LNG inport term nal of claim33, wherein the
facilities further conprise at |east one of |iving quarters, naintenance
faciliti ewp2e@fEsrs2syst ens, energency escape and evacuaProrus:gSiedsss

| ogi stics systens and power generation. 35. The open-sea berth LNG i nport
termnal of any of clains 26-34, wherein_ the platformconprises cryogenic

| oading arms for transferring the LNG -#B. The open-sea berth LNG i nport
term nal of any of clains 26-35, wherein the platformconprises cryogenic
hoses for transferring the LNG 37. The open-sea berth LNG i nport terrri nal
of any of clainms 26-36, wherein the platformis fixed to the seafl oor

steel truss 2uppdhh OPER-§ea betdh LN(g. lml’ﬁﬁ té%ﬁals@& aftshere @ﬂl@efbfrﬁﬁﬂmp‘?@dm naI
of any of cl; Ugﬁe@l@aﬁ%bgm@%om? ﬁqgatform is fixed to the seafloor by a

concrete stru ture pen-sea“berth LNG i nport term nal of any of
clai n8 26-38, wherpatforihfixad tolacsseaflodrivo sets of structures are anchored to
the seafl oor. 40. The open-sea berth LNG inport termnal. of claim 39,
wherei n each of tahelpalmq Speptiyely coupled do the g@é@ﬁ?e@%&rﬂﬂ%@‘ﬁéﬁ‘@ﬁi%

dol phins fi or and nooring dol phins fixed to the seafl oor.
X &%B E‘%q% nt:

41. The open-sea ert I'mport terminal of any of clains 26-40, wherein
the first and thetdesotwb edts blistradtuteeasdociavd with sheopladdmuand cesfigurel loocat ed
on opposite SI ﬂes of the pf atform -22-

and moor vessels;

a storage vessel berthed and moored to a first of the at least two sets of
structures and adapted to store LNG, the storage vessel adapted to transfer LNG
between a carrier vessel berthed and moored to a second of the at least two sets of
structures and the storage vessel; and

facilities on at least one of the platform or the storage vessel, wherein the

stored LNG is vaporized by the facilities prior to delivery to the pipeline.

27.  The open-sea berth LNG import terminal of claim 26, wherein the storage

vessel comprises a barge.

28.  The open-sea berth LNG import terminal of claim 27, wherein the barge

comprises maneuvering and propulsion systems for deberthing operations.

29.  The open-sea berth LNG import terminal of any of claims 27-28, wherein the

barge comprises the facilities.

30.  The open-sea berth LNG import terminal of any of claims 26-29, wherein the
LNG is stored in self-supporting prismatic tanks. ‘

31.  The open-sea berth LNG import terminal of any of claims 26-30, wherein the
LNG is stored in spherical tanks.

32.  The open-sea berth LNG import terminal of any of claims 26-31, wherein the

LNG is stored in membrane tanks.



42. The open-sea berth LNG i nport term nal of any of clainms 26-41,
wherein the storage vessel is an LNG carrier having tanks to store
the LNG and accommobdati ons for marine operation. 43. A nethod for
inmporting liquefied natural gas (LNG using an open-sea berth inport
termnal fixed to a seafloor and assogiated with at | east two sets of
structures used for berthing and nooring vessels and in fluid

communi cation with a pipeline coupled to onshore facilities, the

met hod c ri sg,ng: ert hi and or| at .a . first
oF at 1 ootk t whirpuset Skl PR R8N0 shalEI 1 Rty S e
vessel atfagiliiecaodispbsell bR Rt plhtEasl aléniOv el GrafiferShsteiation ®Sivering

of fl oading LNG from the LNG carrler to the storage vessel using

cryogeni cvapargd kNG fontihe siptagsreset tovkgrlptfemhg the LNG from the

storage vessel using facilities; and delivering the vaporized LNGto

t he pipeline. 44. The nethod of claim 43, wherein each of the at

| east twddket sleropsmstadtemuhdﬁ\I@dmpmt P;anime}rcufmlailgl Bdotvbhieimsthé f&cﬂiﬂies o the
nmet hod

seaf | oor noor i
STt ot e R P St e P e B ey Rresy SRy ¢ ne
LNG carr i @fiertidtic9astape aitevaBidiioaksitdhes, 1ddstisé Sfsags e psatr @nefalien.second
of the at | east two sets of structures.

35.  The open-sea berth ENG import terminal of any of claims 26-34, wherein the

platform comprises cryogenic loading arms for transferring the LNG.

36.  The open-sea berth LNG import terminal of any of claims 26-35, wherein the

platform comprises cryogenic hoses for transferring the LNG.

37.  The open-sea berth LNG import terminal of any of claims 26-36, wherein the

platform is fixed to the seafloor by a steel truss support structure.

38.  The open-sea berth LNG import terminal of any of claims 26-37, wherein the

platform is fixed to the seafloor by a concrete structure.

39.  The open-sea berth LNG import terminal of any of claims 26-38, wherein the at

least two sets of structures are anchored to the seafloor.

40.  The open-sea berth LNG import terminal of claim 39, wherein each of the at least
two sets of structures comprises berthing dolphins fixed to the seafloor and mooring

dolphins fixed to the seafloor.

41.  The open-sea berth LNG import terminal of any of claims 26-40, wherein the first
and the second of the at least two sets of structures are located on opposite sides of the

platform.
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46. The nethod of claim45, further conprising deberthing the storage
vessel in the event of adverse weather. 47. The nethod of cl ai m 46,
wherein the storage vessel is a barge and deberthing the storage
vessel conprises noving the barge via maneuvering and propul sion
systens di sposed on the barge. -23- -248. The nethod of claim47,
wherein the deberthing further conprises utilizing other vessels to
nove the barge. 49. The nmet hod of any of clains 47-48, wherein the

storage vessel. s anot carrl eber.t tora
vessel co‘%r i SEE PEUT b‘%d?‘ﬂ%‘? g%t(rj G ﬁ%é QF&@ feﬁ%gle
oper at i OnstfHagPvdssd] ManSISGeatr BRAsEtnRNolshge ﬂﬂN@NIaElﬁd gcomnfdatiok’ €or
nmet hod of claim49, wherein debertﬁlng further conprises assisting

t he noverBINEAPEERORher LNG carri er utilizing other vessels. 51. The
met hod of any of clains 44-50, wherein the facilities are on the

pl atf orm and wherein the nethod conprises transferring LNG fromthe
st or age s sel A tethdddof mgiokting lemiefied nﬁgur‘a]*@s CEMOYesing ar ape:glese'a balmlsf er
equi prent.
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conpr i sesfodBéthes AriOnyVERR vedRth 4ol fltidolhinsdafibageth Wessetine tupldigo
pl at f or m usj ng the transfer system and delivering the vaporized LNG

to the plﬁﬁh@ﬁém“h%§am?ﬁ@‘ﬁ@ﬁﬁ%@“ﬁﬂaany of clains 44-52, wherein the
storage vess _el tiehﬁm% agéﬁl%rihg\ﬂ\}w ﬂgid e Srat b It Qf b lgﬁg{d;lgseisl{{f{st}ﬁ&ules

conprising filling the tank LNG using the cryogeni c cargo
transfer equi pregthing and mooring a storage vessel at a second of the at least two sets of

structures;

offloading LNG from the LNG carrier to the storage vessel using cryogenic cargo
transfer equipment;

vaporizing the LNG from the storage vessel using facilities; and

delivering the vaporized LNG to the pipeline.

44, The method of claim 43, wherein each of the at least two sets of structures
comprise berthing dolphins fixed to the seafloor and mooring dolphins fixed to the

seafloor.

45.  The method of claim 44, further comprising:
deberthing the LNG carrier after the LNG carrier unloads; and

maintaining the storage vessel at the second of the at least two sets of structures.

46.  The method of claim 45, further comprising deberthing the storage vessel in the

event of adverse weather.

47.  The method of claim 46, wherein the storage vessel is a barge and deberthing the
storage vessel comprises moving the barge via maneuvering and propulsion systems

disposed on the barge.



54. The nethod of any of clains 44-53, wherein the storage vessel is
anot her LNG carrier having tanks, the offloading further conprising

filling the LNG carrier tanks with LNG using the cryogenic cargo
transfer equipnment. 55. A nmethod for inporting |liquefied natural gas
(LNG conprising: -24- bert hi ng@3and nooring a first LNG

carrier at a first structure associated with an open-sea berth inport
termnal fixed to a seafloor and coupled to a pipeline in fluid

i j ith h facilities,; . f di LNG,.f. th
it LG ar e GO A G AL SR dehepinetop b Ao Rfsciafighe S

cryogeni Cygaoe hd@nkd Birg@qui pnent ; vaporizing the LNG fromthe
first LNG carrier at the open-sea berth inport term nal; delivering
the vaporized LNG to the pipeline; berthi ng and nooring a

second. LG, car et 43500 ANBLUIR.ARARSIGHE M ) dbgeopRE: sea

berth inmport term na repare cryogeni c cargo transfer equi pnent
for of f| cadisrgndiehegthingahé stosipe kdGlcampiisss movind thk eaaherd M@ catmer f i r st
structure; e of f]l oadi n m.t he second LNG

. .dnitiating t f LN on
cat hor ar FEE AT BEEHG OBP R N PO 1 FEENKGREG 1 or 1
conpl ete; and
50.  The method of claim 49, wherein deberthing further comprises assisting the

movement of another LNG carrier utilizing other vessels.

51.  The method of any of claims 44-50, wherein the facilities are on the platform and
wherein the method comprises transferring LNG from the storage vessel to the facilities

using the cryogenic cargo transfer equipment.

52.  The method of any of claims 44-51, wherein the facilities are on the storage
vessel, and wherein the method further comprises delivering vaporized LNG from the
storage vessel to the platform using the transfer system and delivering the vaporized LNG

to the pipeline.

53, The method of any of claims 44-52, wherein the storage vessel 1s a barge having
tanks, the offloading further comprising filling the tanks with LNG using the cryogenic

cargo transfer equipment.
54.  The method of any of claims 44-53, wherein the storage vessel is another LNG
carrier having tanks, the offloading further comprising filling the LNG carrier tanks with

LNG using the cryogenic cargo transfer equipment.

55. A method for importing liquefied natural gas (LNG) comprising:



preparing the first LNG carrier for deberthing while the second LNG
carrier is offloading. 56. A nmethod for inporting |iquefi-ed natural
gas (LNG conpri sing: berthing and nooring a first LNG carrier
at a first structure associated with an open-sea berth inport
termnal fixed to a seafloor and couphed to a pipeline in fluid
communi cation with onshore facilities; berthing and nooring a
second LNG carri er at a second structure associated with the open-sea
berth inport t nal ; Hﬁg@\[ rri.ng Bleromtheflr

carrier to the 5‘6 - a0d nqogipg g fir C"PBF‘rﬁ‘tﬁ S hFE PR e AsS AT W 3‘?90
transfer SAUiseBatL import tern¥Ad Fxkd tdWsdalSorld¥P c&ﬁlﬂéﬂ ﬁoﬁﬁnﬁélfn@ tin BNG
carrier at the open-sea berth inport termnal; and perform ng

ot her of f¢waanmentioparitit anshese fcilliieshe second LNG carrier concurrently

with the trans Jfﬁé%cﬁlflgr NG ffr&ﬂ mettﬂgt LN@%E a‘lﬁF‘% tﬁ?:b]?‘néél?%eﬁ berlf B )orptégn%ﬂc;

met hod of claim urther conprisi e vap ol ze
to the piedg crrgog,emnldascottl'mg&ee@mdndm@ carrier is perform ng other
of f1 oadi ng Opexga%gugigo the LNG from the first LNG carrier at the open-sea berth import
terminal;
delivering the vaporized LNG to the pipeline;
berthing and mooring a second LNG carrier to a second structure associated with
the open-sea berth import terminal to prepare cryogenic cargo transfer equipment for
offloading while the first LNG carrier is offloading at the first structure;
initiating the offloading of LNG from the second LNG carrier after offloading of
the LNG from the first LNG carrier is complete; and
preparing the first LNG carrier for deberthing while the second LNG carrier is

offloading.

56. A method for importing liquefied natural gas (LNG) comprising:

berthing and mooring a first LNG carrier at a first structure associated with an
open-sea berth import termyinal fixed to a seafloor and coupled to a pipeline in fluid
conununication with onshore facilities;

berthing and mooring a second LNG carrier at a second structure associated with
the open-sea berth import terminal;

transferring LNG from the first LNG carrier to the open-sea berth import terminal
using cryogenic cargo transfer equipment;

vaporizing the LNG from the first LNG carrier at the open-sea berth import
terminal; and

performing other offloading operations with the second LNG carrier concurrently

with the transfer of LNG from the first LNG carrier.



58. The nethod of claimb57, wherein the other offl oadi ng operations
conprise connecting, cooling dowmn and di sconnecting cryogenri c cargo
transfer equipnent. 59. The nethod of any of clains 57-58, further
conprising: conpleting the of fl oadi ng operation of the first LNG

carrier; and vaporizing the LNG26rom the second LNG carrier at
t he open-sea berth inport terminal. 60. The nethod of claim59,

further conprising delivering the vaporized LNG fromthe second LNG

carrier tg the pipeline., . .61, The nethod.of, claim60, furt

conpr i 51 g debET PR N 16 SN Bar AT P P boropive ENG to the

Struct ur epipdid, while the R&IhH LG @tﬁ*ﬁlelﬂh%éﬂf&ﬁli@&haﬂfﬂédﬂﬁ%&dﬁ%ﬁs.at t he

first structure, while the second L carrier is tran§?err|ng LNG.
58.  The method of claim 57, wherein the other offloading operations comprise

connecting, cooling down and discomnnecting cryogenic cargo transfer equipment.

59.  The method of any of claims 57-58, further comprising:
completing the offloading operation of the first LNG carrier; and
vaporizing the LNG from the second LNG cartier at the open-sea berth import

teriminal.

60.  The method of claim 59, further comprising delivering the vaporized LNG from

the second LNG carrier to the pipeline.

61.  The method of claim 60, further comprising:
deberthing the first LNG carrier from the first structure; and
berthing and mooring another LNG carrier at the {irst structure, while the second

LNG caririer is transferring LNG.





